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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the manufacture 
of a negative electrode and a lithium secondary cell 
which is high in energy density, high in 
charging/discharging capacity, and is provided with cell 
characteristics giving a long cyclic life to the cell. 

SOLUTION: In this manufacture, negative electrode mix 
composed of negative electrode active material, 
conductive material, and of binding material, is 
distributed into organic solvent so as to be coated over 
a negative electrode current collector, so that a 
negative electrode is thereby manufactured. In this 
case, the negative electrode which is primarily lithium 
c ontained transi tjon metall ic nitride. and is 

-rTvanufactured bynTiearT5~T3r a manuractunn g p rocess 
where the aforesaid organic solvent is at least to be 
one kind out of an alphatic hydrogen carbide group and 
an aromatic hydrogen carbide group, is used for a 
lithium secondary cell. By this constitution, there 
occurs no reaction among the negative electrode active 
material, the organic solv ent an d the binding material. 

laod _slnce they are suTTia^n!ly""^mbined with one 
ariother, d etenoration in the quality of material such 

'as the formation o f i rreve r se l b l e mate u d l dii d t he- tike" 

'^will hardly be seen, and since the negative electrode 



COPYRIGHT: (C)1999,JPO 



£,.0 



0.0 - 



-10 



f 



5 

M(mAh) 




(i9)H*H#fFfr (jp) (12) ^ ^ i^F it ^ ^ ^A) (ummmm^iiimm^ 

1-97020 

(43)^SB 51EJ«11^(1999)4^9 B 



(51)Int.Cl.^ 






F I 




HO IM 


4/58 




HO IM 


4/58 




4/02 






4/02 D 




4/04 






4/04 A 




4/62 






4/62 Z 




10/40 




10/40 Z 










m^m(Dm2 fd ? m) 


(2i)ta«## 




i^H¥9 -276502 


(71)(HIHA 


000004226 
















5p^R9^(1997)9^24B 




^ffl«T^&K®^T^tHT b i9S 2 








(TDtHKA 


592199320 








































*^lgf«Kffi»f^&HTB19«2-^ H* 


















a2mmm 












«]^«f1tKEffief«HTB19S2^ H* 


















(74)ft3aA 















(54) i%m<r>^mi ©fficDSii:^^Rrjtj:nsMv»ft:'j^'>A^«?a 



(57) [Si^] 



2.0 



0.0 



-10 




10 



8S(mAh) 



,• 

M,N aab. win. mm^mi^m-t^Tcm^mL^. x 

n-O, 2 — 2. 0(Dmm^h^ . yliO. 1—0. 5 

ft ^JS 1 IS«cco:ft<^coK^:^fc 
[W*:^3l ±IE*1)^^L i H.M,N^c::^v^TM;05C 
o, N i ^fct^Cu(^5'^^>?'cC< ^fc— «XfcS^^^ 
t -r ^ It*^ \mJ2. HE«c<^ V >Ttb;5^(7) Al^coMit 

x^m^^pfi < t h-mx^^ :r t ^mmt-r^m^m i 

^jBtcjR-r^x;^^SL. xf^-O. 2~2. 0<7)^ffl 
yflO. 1—0. b(OmM\^'h^) X^^tb^ 

::/^-^ac>^::fi>,^ r^yy^:=fA, U y^a >" 



(2) 1 1 -9 7 0 2 0 

2 

o, N i *^ci-lCu(7)5'^^i'^^c?< axfe^^i^r 

t -r 5 If *:«s 7 mi smM(D\^ ^'rf\>f)^(D y ^ a - 
[ft*:jsi 0] ±Mm^mmi\:i^mm^^. ^1^^:^^ 

^1^>^, 2-;?<^y^-<>^^ V, 2, 2 

2, 3 - v^;^^/i^:/i^>^. 3 V. 
y^V. :^:^^>^. y-^V, ^^;^>-, Kt=^;^^^^ 

f'ii'V^ < t i,-mxh^ ^ t ^w^t-rmniKm i-f^^h 

[|f*:«l 2] ±fEft<l{c:|ott^*£*W<^-a*^;^)5 0. 
1-1 5fift%Xfc5r ^^iRFm^t'6ft*:^7;0^^) 1 

20 [^0J(^)f¥^/^lft0^] 
[0 0 0 1] 

[0 0 0 2] 

30 it^, ^(ommt i.xm^^-/i-^—m&^^'r^mnL(D 
LT. v^^M.~;s^mm:^mn^tvxh^^o 

[0 0 0 3] y S*&^{^ft7|S$tvT 

mwrnrnm^it^. Mmm. im^^^^^-^m^^i^x 
v^^o i^^^v. -mi^Mmfs^wti^xv^^j^^m^ 
fflv^/cy ^"^A^^mafet*. 5fem^m^^y^^i^;55^ 

40 ^-r^o :i(Drz.i^. AmfB^mti.xv'f-^j^^m^m 

[0 0 0 4] v'^^j^^m{^wio^M\^\^^MmmmKt 
Lx. ^mmm. Aigm\ ^^nn^mm<Dmmnum' 

50 y ^^7i^^ffiS:P®i:i>Pj-L. 0-1 V(7?i$-/c^m 




(3) 



3 ' 

gtl-^r ^/5^T-^. 2 0 0 — 3 7 0 mAh/gO^SScm 
[0 0 0 51 

m'Mimi^. v^^j^^mmmmi^Mi^. o~2. ov 

£7>^;^^m®S^^L0c^$5[a^c:^6V^T. ^'^\::V :^>' 

^i¥AJ!$igfi"5r ^^a^T-^. 2 0 0 — 1 O 0 OmAh/ 

[0 0 0 6] 
[0 0 0 7] 

mmm^m^ir^^m(Dmm':^mx^<^x. ±M^m^ 

JS-f^7E^^^b. xfi-O. 2—2. 0(D^m\^^ 

[0 0 0 8] ^tL:^mm\^x.^'j^^^-ik'mm\-^. a 40 
^j-tfe ^ A<i*mfl^ i- ^^i- 5 r ^ J: 19 sa jg-r ^ a 

^^L. xfi-0. 2 — 2. 0(7:>$5IS(c:&f9. ytio. 
1-0. 5c7)$5(S(;ifc^) T*^$;h.^ y 



1 1 -9 7 0 2 0 

4 

[0 0 0 9] 

[0010] J: 5 {-*^P^ic::i6tt^ 

mm. mm:i'^^mmmtKm\^^<. ::-fh^xmmw^ 
Mm^M^'^wc^^^^mmmti.x. ±mi^r^m 

^^X^fz^o ^mUt\^X±^l.f^:^^u>'--^^ 

^iy^l^^^M.^ Zf^iyzr.-^::fM.^ T^V/^^^^M.. 

mm-r^^t^^x^r-o ^(oAm^tv^-^j^m 
mmii^M\^x2. ovi^T<vm.mmm^^^^x. m^m 

[0011] :z(Dm^n. ^tihcommmm^^K mmyt. 
[0 0 12] ;^^w-e^ffl^tt^A®^^Hfi> mm.A 

xt^-O. 2 — 2. OO^Hdfcip, yf^O. 1 — 
0. SCO^fflJilfc^) T*^^tT.^y^^7iN^:#S^^J^ 

mt¥oxh^o 

[0 0 13] :^^mx^^vm^±mt\^. 

1 CDS c 7!)>h7hm^^S OCDZn tyuM^^S 9cDY^^ 
^5ui^#-^4 8C0C d ^^^#^5 7 COL a^^^TC^S 
-^8 OcDHg^T-^^tPo 
[0 O 1 4] H^Ja^(7)m^^^^*5V^T. x^^-0. 25(^p 

[0 0 15] ^^mi^m^^^mm^na^. -^r^m^^^ 
<h^-m-^m\^^^}iiy^x^^i)^^ -p^a-jittTKLTfe^ 




(4) 



2, 2 ^/i^:/^>'. 2, 3 ^^1^::=^'^ 

[0 0 16] ^fz.^^mmit7i<im t LTt^. :^cix.l^-< 
^v^i^>^, ^^y^^>'if>^, 

[0 0 17] ^mmi^m^^^^mma^. ±m(D 

^v^m^^rfA, T^y/l-^^A. m ^ 1/ V ~ n b** U 

[0018] ^m\^^n^^m^^(D^Mm^. o . i - 

0 . 1 fig%*Yic^«^. t < 
[0 0 19] *^P.g{cj:oT^ffl$tt5«m«f^S*:6^ 

[0 0 2 0] *^PJ(DA<^^WT-fe6M^^L i 
M,N Mf^. S#^JS(-JSi"57ti^^*L. X 

t^-0. 2~2. OcD^Hi^fci? . yf^O. 1~0. 5 30 

(dti, y^^i^ (Li) fc^^/^^i^>^by (Lis 

T'#. mb<^t±i^^H^*lJ*^L i ,^M,N (fab. 
Mf^, M^^JS{-St*67C^^^b. xf^-0. 2- 
2. 0(Z)®ffl(c:fc(9. ytiO. I'-O. 5(7)®[a{-fe 

40 

[0 0 2 1] ;*:^?gt::fflv^^m«?K{:it^. f^immm.. 

tm^-^^^o ^^i^mmm^. -mz.^ ^mt. ^(om 

mmcom^tX^Xkt,. ^^U>^:fy — yr;:^.^ h (EC) . 
:7^n t''l/>-;^-/}^'-t^>r h (PC) . v^y 
h (DMC) , v^^^/U;^ — :^K^^>r h (DEC) . 

/u=r.^/u:^j—yr;^.4 h (MEC) m(7)m^=^^'r/i^m. 

y -rf^'ay Vly^(Oy -=7 ^ Vl^^^ 1, 2->^7« 
hr^i/oc^V- (DME) . 1, 2 — v^rn h:^^^/:^^:^ >- 50 



#^^1 1-97020 

6 

(DEE) , ochaev-pi (EME) ^CD^ 

f^i^'mMm(r>m%h bTH. L i A s Fe. L i B F,. 
L i P Fe. L i A 1 C 1 4^ L i C 1 L i C F^S 

O3. L i S b F6> L i S CN. L i C 1. Li CgHs 
SO3. L i N (CF3SO2) 2^ L i C (CF3SO2) 
3. C^F.SOaL i ^coy ^!>jU:S^t>*r^b<7)^^i|^ 

[0 0 2 2] n'^^mmv.tx.xn.. 0ijx.tf4fy 

^^l^V;rari^^ K^c^T^y T^/Wk-g^^^t-L i CF 
3 S 03^c^ y ^ A:^^^^? b;^c^-^iffi:9^^ ^ 7" :y ^ ;^ 

%mm^nm%.\^\^. l i^s-s i s2-l i3Po.^ 
^L i^s i 04-L \ ^v o.^m^m'^^^^^ht^x^ 

60 ^ ^{-. brt^. «^yx.fiA 1 c 1 3 

- 1 -y^'^/Vt°y v^::^^j^^ H y K" L i C 1 ^^A 1 

C 1 3- 1 -m^/v- z-^=^;\,4 ^ ^y^y r^A>J^ a y 

K-L i C 1 m^fflv^6:l^;0S-r^So 

[0 0 2 3] lEtc, ;*;^0^(^A^^ffi^H^y 

J£. M^^/l^^—mSt:^m^^X^^. LlMn^O^. L 
i C o O2. L i N i O^y^^ jEm^S^Wt i^xft^mxh 

[0024] :i<DXoi^. *^PJ(^)A1^^fflv^n«. y 
^r>i.s?pi^tc:^br 2. 0 vtJlT^^«®m^t^^-*5v^ 

M.hn-r. AmtMm{^(Dmmi^^j:^^t^^mi^x^mx 
^4^/i-m^(on\y^mm^\±^n^:^tr^x^^o t^o 

nm^B^m^. IM^L i HxM.N (lab. M^i. 
il^#^l-Jli"§^^^^b. xfl-0. 2 — 2. OCT) 

iEfflt-fct?. yt^o. 1 — 0, 5<Dmm\^hh) x»^ 

M^. y^i^^>'=fM., T^y/l^=i^A, ni^u>'-r7'n t'* 




(5) 



[0 0 2 5] 
[0 0 2 6] 

E Ec^ft:»lt 1 : 1 (DU^mm^^i. L i C 1 O.^ 1 ^ 

* fc y ^ ^ ^?LS :7 ^ ^ ^ 

mm^^^^mm. tfil:bTv^^, 20 
[0 0 2 7] if mm 6 t^^s^co J: .5 i^i^m i^tc. l/c 

f^(Dm^t. ^mucor^ v/i^^^j^^. mmm^its 

2:14: 4T-^^L. iS^ t^/^ ^ i: 9 ^«^^J 

i^mmi^. imm^-:^ 5 fc;?;^^ ^^g^^HTv^^o 30 

[0 0 2 8] rOT";^ hir/U^O. 0-1. 4VO^EE 

>^/ugo^itScmft«I^B!2(c:^i-o lll;^i>ibKe)^^;^^<i: 5 
(ci, o. 0~i. 4 V(DmjBE|iiaT% '^M 

m^v^^j^^:^:^^mm. wcm'^mx^^, lomA 

^»(Z>fii^/^fg:Tt«^^i^^ttT. 5 0 01^>r 
[0 0 2 9] 

immm2] mmmi(Dmmm^it^. se : 1 3 : 1 

[0 0 3 0] :^<Dy^:^h±/i^ho, 0^1. 4VC0Mf± 



l^ffl^l 1 -9 7 0 2 0 

8 

0-1. 4vcomj±.VG.mx\ ^i^e^triy ^f^j^^r^^^^ 

[0 0 3 1] 

m\^^xMm(7:>^mm^n<^t^o mmmmi^j.m^mmm 

[0 0 3 2] :i<dt:^ h^/i^ho . 0--1. 4Vc?:)^j± 
0-1. 4 VcZ)S/±®IST% pl^t6^(::y ^5'jU^;^>'^ 

[0 0 3 3] 

[^J£^[|4] ^SS^iJi<7)^^*t^;^^u>'-y^^v?:^>^ 

m\^^xnm<Dwmfm^n<^f-o ff^mu&^^i-^. mmm 

[0 0 3 4] r<7)^;^ hir/lxfc 0. 0 — 1. 4V(;)^|E 

o~i. 4 vcD^jBE^ffl-c. pljg5&^{;iy ^^iN'Y;^->'^ 

Kj^. S5cttl^tgT*fc'9. 1 OmAh<7)g»;^iS#6:h./cio 
[0 0 3 5] 

mu^^^\^:^~yr2}i''u:^:=fMcm^xifmm6 (m 
m) ^i^mi^. h±/u^m\^^xMm(D!^m^i&^n 

[0 0 3 6] :iCDy^ :^ h±/l^i:>0 . 0 — 1. 4 VcDftJE 
0 — 1. 4 VC9m/E$5H-tr. pliS^tii-y ^^7i>-<:^>'^ 

tc. %mm{^{^omm<D'^m:^^i&TmEs^htii^. 50' 



9 



i 



(6) 



11-97020 



10 



[0 0 3 7] 

[0 0 3 8] :L(D'r:^V±^^^'ho, o~i. 4VO^0E 

mm. imA(DmMx%WiWM^\^f-o rcT^^t^t^o. 

5 0 Of-^:^/vW±S^{:i^S$:S^#»9i§L/co $ 

[0 0 3 9] 
[0 0 4 0] 
[0 0 4 1] 

[0 0 4 2] r(Z)7^;^ h-t/l^^O. 0 — 1. 4VO^J!E* 



0. 0-1. 4V(ommm.mx\ -^m^i^v^'>^^:^ 

fco L/5^L?J^^^b. last^^-ri: t t>^- 

[0 0 4 3] 

M.htv-r. v^^Ms^mmmmi^Mi^. 2. ovj^t^^ 

20 [0 0 4 4] t^oT. i^^^/l-^-®jKT% 

[mi] ^mmxm^^r^'r:^ hir/v(Dmmmo 

im2] 7^^0;3(;)||J£^i|l {c:*5tt^x;^ ^ir/V(;0 5 1^-r 

30 m^(Dmmi 
2 Mm 

4 -ty-^lx— ^ 

5 i^mm'^-::^ 

6 f^ffl^^ 

7 ^::^^^yh 



imi] 



[1112] 



1 2;»^S 3^^ 7KM« 




2.0 



-10 




5 

S«(mAh) 



TO 



(7) 



i^mW-l 1 -9 7 0 2 0 




(.72) mm *H] (j2)mm >£^ %m 

(72)^BJ# HJTtc (72) 



